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Chlamydia pneumoniae specific monoclonal antibodies and their diagnostic use 



(54) 

(57) This invention relates to a monoclonal antibody 
which has a specific reactivity to the major outer mem- 
brane protein and the elementary body that originate 
from C. pneumoniae but which does not have any reac- 
tivity to the major outer membrane protein of C. tracho- 
matis; a monoclonal antibody which has a reactivity to 
the 53 K dalton antigen protein of C. pneumoniae but 
which does not have any reactivity to the inclusion body 
of C. trachomatis nor C psittaci; methods for preparing 
these monoclonal antibodies; cell lines producing the 
same: methods for detecting and determining C. pneu- 
moniae using the same; reagents for detecting and 
determining C. pneumoniae containing the same; meth- 
ods for diagnosis of C. pneumoniae infections using the 
same; and diagnostic reagents for C. pneumoniae infec- 
tions comprising the same as an active ingredient. 
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Description 

The invention relates to monoclonal antibodies having a reactivity specific to Chlamydia pneumoniae, a method for 
production of the monoclonal antibodies, such antibody producing cells, a method for production of the cells, a method 
5 for detection and/or measurement of Chlamydia pneumoniae, reagents for the method, a method and agents for diag- 
nosis of Chlamydia pneumoniae infection. The invention can be effectively used in the pharmaceutical industry, partic- 
ularly in the preparation of agents for diagnosing Chlamydia pneumoniae infection. 

Four kinds of species are known in Chlamydia, that is, Chlamydia trachomatis, Chlamydia pneumoniae, Chlamydia 
psittaci and Chlamydia pecorum. Chlamydia pneumoniae is believed to cause respiratory infections, atypical pneumonia 
10 and the like. 

Since the symptoms of infections in the respiratory apparatus which are caused by Chlamydia pneumoniae are 
similar to those of infections which are caused by Mycoplasma pneumoniae or Influenza virus, physicians often make 
a wrong diagnosis. Hence, there is a need for the development of a simple method for diagnosing the infections caused 
by Chlamydia pneumoniae. 

75 In general, an infection can reliably be diagnosed by detecting the causative bacterium in the infectious site or by 
detecting an antibody against the causative bacterium in a body fluid such as a serum and the like. The former method 
is called an antigen test and the latter is called an antibody test. Both of them are clinically important. 

The antigen test includes an indirect fluorescent antibody technique in which an antibody against the antigen to be 
detected is added to a sample and a secondary antibody labeled with a fluorescent agent and the like is then added to 

20 determine the presence or absence of the antigen in the sample and a direct fluorescent antibody technique in which 
the fluorescent secondary antibody is not used but an antibody against the antigen to be detected that is preliminarily 
labeled with a fluorescent agent and the like is added to a sample to determine the presence or absence of the antigen 
in the sample. 

As antigens of Chlamydia pneumoniae, ^polysaccharides (LPSs) and proteins are known. LPSs have an ant- 
25 genicity common to genus Chlamydia. As proteinaceous antigens, 39.5 KDa, 60 KDa, 75 KDa, 98 KDa proteins and the 
like are known. The 39.5 KDa protein is called Major Outer Membrane Protein (hereinafter abbreviated to "MOMP"). 

As antigens specific to genus Chlamydia, GLXA (a genus-specific glycolipidantigen), lipopolysaccharides (LPSs), 
MOMPs and the like are known. Elizabeth S. Stuart et al. reported a monoclonal antibody against GLXA of genus 
Chlamydia (Current Microbiology, 28, 85-90 (1994)). Harland D. Caldwell et al. reported a monoclonal antibody against 
LPS of genus Chlamydia (Infection and Immunity, 44(2). 306-314 (1984)). They used the monoclonal antibody to stain 
an inclusion body of Chlamydia pneumoniae by the direct fluorescent antibody technique. Ellena M. Peterson et al. 
(Infection and Immunity, 59(11), 4147-4153 (1991)) and Byron E. Batteiger et al. (Infection and Immunity, 53(3), 530- 
533 (1986)) reported a monoclonal antibody against MOMP of genus Chlamydia. 

Since the report of Richard S. Stephens etal. (J. Immunology, 128(3), 1083-1089(1982)), there have been published 
many reports on monoclonal antibodies against Chlamydia trachomatis. H. Puy et al. reported monoclonal antibodies 
against Chlamydia psittaci which include a monoclonal antibody exhibiting the same reactivity with both Chlamydia 
psittaci and Chlamydia pneumoniae in an indirect fluorescent antibody test (Immunology Letters, 23, 217-222 
(1989/1990)). However, there is no description of an antigen which is recognized by the monoclonal antibody. Kuroda 
et al reported a monoclonal antibody against Chlamydia pecorum (Am. J. Vet. Res, 54(5), 709-712 (1993)). 
40 In general immunization using an elementary body or MOMP of Chlamydia pneumoniae, it is difficult to obtain cells 
capable of producing a monoclonal antibody which specifically reacts with an antigen site having low antigenicity in 
MOMP. Neither monoclonal antibodies which are specifically reactive to an antigen site having low antigenicity in MOMP 
nor cells producing such antibodies are available at present. 

lijima et al. reported a monoclonal antibody against a 53 KDa protein as a monoclonal antibody against Chlamydia 
45 pneumoniae (Y. lijima, J. Clinical Microbiology, 32(3), 583-588 (1994)). 

Cho-chou Kuo et al. reported that an inclusion body of Chlamydia pneumoniae can be stained by an indirect fluo- 
rescent antibody technique using a monoclonal antibody (RR402) specific to Chlamydia pneumoniae (J. Clinical Micro- 
biology, 24(6). 1034-1037 (1986) and Japanese Unexamined Patent Publication No. Sho 64-500083). However, there 
is no description of an antigen which is recognized by the monoclonal antibody. 

Izutsu et al. reported a monoclonal antibody reactive with Chlamydia pneumoniae (Japanese Unexamined Patent 
Publication No. Hei 7-16098). They showed that an inclusion body can be stained by an indirect fluorescent antibody 
technique using the monoclonal antibody. 

The monoclonal antibody against LPS which were reported by Harland D, Caldwell et al. has a reactivity with other 
species of genus Chlamydia than Chlamydia pneumoniae and it is therefore difficult to detect specifically Chlamydia 
55 pneumoniae using this monoclonal antibody. 

The monoclonal antibodies against MOMP which were reported by Ellena M, Peterson et al. and Byron E. Batteiger 
et al. have a reactivity with other species of genus Chlamydia than Chlamydia pneumoniae and it is therefore difficult to 
detect specifically Chlamydia pneumoniae using these monoclonal antibodies. In addition, they were not labeled. 
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It is not clear whether the antibody reported by lijima et al. can detect specifically Chlamydia pneumoniae. Futher- 
more, there is no disclosure that an inclusion body of Chlamydia pneumoniae can be stained by using the monoclonal 
antibody. 

The methods used by Cho-chou et al. and Izutsu, which are indirect fluorescent antibody techniques, need a long 
5 time to perform antigen tests and they are therefore unsuitable for treating a large number of samples in a short time in 
clinical examinations. 

An object of the invention is to provide monoclonal antibodies having a reactivity specific to a Chlamydia pneumo- 
niae-derived MOM P. The monoclonal antibodies can be used to detect specifically Chlamydia pneumoniae and to treat 
a large number of samples in a short time in clinical examinations. 
10 The subject matters of the invention are as follows: 

(1) A monoclonal antibody having a reactivity specific to a Chlamydia pneumoniae-derived major outer membrane 
protein. 

(2) The monoclonal antibody of (1 ), which has no reactivity with a Chlamydia trachomatis-derived major outer mem- 
15 brane protein. _,. . 

(3) The monoclonal antibody of (1), which has a reactivity with an elementary body of Chlamydia pneumoniae. 

(4) The monoclonal antibody of (3), which has no reactivity with a Chlamydia trachomatis-derived major outer mem- 
brane protein. 

(5) The monoclonal antibody of (1). wherein the antibody is labeled. 

20 (6) The monoclonal antibody of (1 ), wherein the antibody is produced by hybridoma cell line CP-6 (FERM BP-51 55) 
orCP-11 (FERM BP-51 56). 

(7) The monoclonal antibody of (6), wherein the antibody is produced by hybridoma cell line CP-6 (FERM BP-51 55) 
or CP-1 1 (FERM BP-51 56) and subsequently labeled. 

(8) A monoclonal antibody having a reactivity with a 53 KDa antigenic protein of Chlamydia pneumoniae and being 

25 labeled. . 

(9) The monoclonal antibody of (8), which has no reactivity with an inclusion body of Chlamydia trachomatis and 

Chlamydia psittaci. 

(10) The monoclonal antibody of (8), wherein the antibody is produced by hybridoma cell line AY6E2E8 (FERM BP- 
51 54) and subsequently labeled. 

30 (11) A method for producing an antibody producing cell that produces a monoclonal antibody having a reactivity 
specific to a protein, which comprises subjecting an animal to immunization with one of a native and a denatured 
protein and to a subsequent booster with the other protein, obtaining an antibody producing cell and fusing the 
antibody producing cell with a myeloma cell. 

(12) The method of (11), which comprises subjecting an animal to immunization with a native protein and to a 
as subsequent booster with a denatured protein, obtaining an antibody producing cell and fusing the antibody producing 

cell with a myeloma cell. 

(13) The method of (1 1). wherein the denatured protein is obtained by treating a native protein with a detergent or 
a reductant. 

(14) The method of (1 1), wherein the protein is a major outer membrane protein of Chlamydia. 
40 (15) A monoclonal antibody producing cell which is produced by the method of (1 1). 

(16) A monoclonal antibody producing cell capable of producing the monoclonal antibody of (1). 

(17) The monoclonal antibody producing cell of (16), which is hybridoma cell line CP-6 (FERM BP-5155) or CP-1 1 
(FERM BP-5156), . ^ • 

(18) A method for producing a monoclonal antibody, which comprises culturing the monoclonal antibody producing 

45 cell of (15). 

(19) A method for producing a monoclonal antibody, which comprises culturing the monoclonal antibody producing 
cell of (16). 

(20) A method for detecting and/or measuring Chlamydia pneumoniae by using the monoclonal antibody of (1). 

(21) The method of (20), wherein the monoclonal antibody is produced by hybridoma cell line CP-6 (FERM BP- 
50 5155) or CP-1 1 (FERM BP-5156) and subsequently labeled. 

(22) A method for detecting and/or measuring Chlamydia pneumoniae by using the monoclonal antibody of (8). 

(23) The method of (22), wherein the monoclonal antibody is produced by hybridoma cell line AY6E2E8 (FERM BP- 
51 54) and subsequently labeled.' 

(24) A reagent for detecting and/or measuring Chlamydia pneumoniae, which comprises the monoclonal antibody 

55 Of (1). 

(25) The reagent of (24), wherein the monoclonal antibody is produced by hybridoma cell line CP-6 (FERM BP- 
5155) or CP-1 1 (FERM BP-5156) and subsequently labeled. 

(26) A reagent for detecting and/or measuring Chlamydia pneumoniae, which comprises the monoclonal antibody 
of (8). 
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(27) Thereagent 0.(26). wherein the monoclonal arrttxxiy is produced by hybridoma cel.. ineAY6E2E8 (PERM BP- 

(FERM BP-5154) and subsequently labeled. 

Purred monoclonal anybodies ha,ng a ^ 

n.onoc.ona. antibodies that have a r*EJ!^ that have a reactivity specific to a 
activity with Chlamydia tra«^ 

Chlamydia pneumon.ae-der.ved MOMP and wh.ch nav *>"«»W" Cnlarnydia pneumoniae-derived MOMP 

r-ss." =rr - - ■ — » - - 

MOM? Induce a n»n.donal antto* p-otoBd * J*^£^£2JJ2 E Natoai 0. Be, 
eeieneeandHon^n^ 

SoecHie eamples of the monoclonal a«*«o^t««0 a /*^^Y6E2E8ana^*e. HyttaoTOC*i»« 
Tb.imenlWelso.el.t.sloamellKolor^^ «», one 01 a na*» 

ss ^r^inr^.trrssr^o, - — . 

cell and fusing the antibody producing cell with a myeloma cnaracte ri 2 ed by the immunization of an 

bacterial, viral organisms per se, for example, EB of Chlamydia as wel a ^ a " ,a Various strains of Chlamydia 
^eins/The native proteins are used as antigens o = ^ 
pneumoniae wn b« used as native prdemaceous ant,gens^ 

Denatured proteins are delined as prote,ns .n suet e i„^ M «dhu^ ben* 
iological solution have been destroyed by a certain as antigen sites are preferred. The 

(S S bonds) have a.so been cleaved and the, *™° m ^ 

denatured proteins are also used as ^^S^M^S^^ •» * e denatured pr0tein ' a0ti " 
5SS an antibody against a desired site having low ant.gen.cty. 
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MOMP and EB of Chlamydia pneumoniae to be used as antigens for immunization can be obtained, for example, 
from strain YK-41 by the method described in the following examples. 

A method for denaturing the proteins include but are not limited to methods of treatment with a reductant, or a 
detergent, a method of heat treatment, methods of treatment with an organic ^*«** X **^^™^* 
, Sent with a reductant or a detergent are preferred. Reductants include but are not limrted to 2-mercaptoethanol. 
Deteroents include but are not limited to SDS (sodium dodecybenzene-sulfonate). 

Mammal to be immunized include mouse, rat. rabbit, sheep, chicken and the like. Mouse . especially preferred 
The mammal is subjected to immunization with one of the native protein and the denatured protem and to a final 
immuSzaZwl L other protein, preferably to immunization with the native protein and to a final «£ 
to he denatured protein. In the case of Chlamydia pneumoniae, rt is recommendaWe to 

or native MOMP of Chlamydia pneumoniae and finally with the denatured protein, for example. MOMP which has been 
denatured by treatment with a reductant or a detergent. ilV 4,rt« 
Furthermore it is preferred to use an adjuvant in the immunization. Preferred examples of the ad)uvant include 
FreundSet'e adjuvant (hereinafter abbreviated to 'FCA"), Freunds incomplete adjuvant (hereinafter abbrev,ated 

' 5 t0 "The immunSn can be performed gently by 1 -5 or more injections of the antigen. The amount the antigen 
to be injected may range generally from 1 ng to 10 mg per mammal and can be vaned depending on the antigea 
tSSSS imrnunization can be performed generally by 1-5 or more injections of the anjgenjhe amount 
a ntiaentobeinjectedmayrangegenerallyfrom1ngto10mgpermammalandc 

VSm* ^amount of the antigen to be used in f inal immunization is 1/100 to 1/10 of the amount used in the .mmu- 

^ After sufficient immunization by the above method, spleen cells, lymphocyte B cells or the like are separated from 
the immunized mammal so that they are used as parent ceils capable of producing an antibody^ 

As »e other parent ce,l for the preparation of a hyhrkiorra. 
m ™ isp-derived P3U1 NS-1 653, SP2, X63. MPC-1 1 and the like, rat-derived AG1 . AG2. AG3. RCY3. 210 and tne uxe. 

SKO-i07 and the like can be used. Mouse-derived cells are preferred and P3U1 . 653 and the l,ke are 

^SSn^rfbe performed by a method using po.yethy.ene glycol, a method using Sendai virus, electrofusion 
Qrtd thP like A method using polyethylene glycol is preferred. 

H^fo'mas can be selecSdby curture in se.ection media where only the interested hyhrKlomas can be growa For 
exanpfe. HAT (hypoxanthine aminopterin thymidine) medium. HAz (hypoxanthme azasenne) med.um and the like are 

hasgm^intiiecuJreandcLckingfor.^ 
M oMiTTo blot techniques using a desired protein (e.g., EB or MOMP of Chlamydia pneumoniae) and the like. 

SfedSsapLure by which the specrfic antibody producing cells are obtained as .* 'Homogeneous 
rp« D 2 de ivS from one clone. Cloning can be performed by a limiting dilution-cuftured method, a method of 
$E!S!i TX,*^* agar, a single cel. mentation method, a FACS method or me .ike. A limrtmg dilution- 
cultured method is simple and therefore prefened. . ... 

40 The monoclonal antibody producing cells can be obtained by the aforementioned me hod 

The monoclonal antibody producing cells obtained by the methods of the invention .nclude hybndoma cell lines CP- 

6 ^7rnonoclonalarrtibodyprodudngcellsobtainedbytheato^ 

medium topSluce the monoclonal antibodies. Arternatively, the monoclonal antibodies can be produced by .njecting 

m thP obtained hvbridomas in a mouse or the like and collecting ascites. 

cX^iaincludeamcdH 
r^nH^i^H Fanle's medium (DMEM medium), RPM11640 medium and the like. 
" Tnt SI SI can be revered from culture supernatants by affinity 

A coLmn protein G column or the like, ion exchange chromatography, polyethylene glycol frartiona ^^-on. ethand frac^ 
so tionafon. ammonium sulfate fractionation and the like. Affinity chromatography is preferred, wrth the use of a protein A 

^^njSS antibodies can be examined for a reactivity specrfic : to a 

monoclonal antibody which specifically reacts with a desired protein can be selected by a Western Wot method uang 
r^Tm which is treated with an appropriate solution and electrophoresed. More specrf.ca.ly the >™^«»- 
5 5 bodies in be examined for a reactivity specrfic to MOMP or EB of Chlamydia pneumoniae, and/or for ueactivrty wrth 
^53 KoTantigenic protein. The reactivity specrfic to MOMP of Chlamydia pneumoniae can be evaluated ^ ^detecting 
foMhe presence of an antibody which specrfically reacts with a band of MOMP having a molecular weight 
KDa by a Astern Wot method using EB of Chlamydia pneumoniae which is treated wrth an appropriate solution and 
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..prtronhoresed The monoclonal antibodies which are evaluated to have a reactivity specific to MOMP of Chlamydia 

arrti^rSmerSol the monodonal antibodies and molecules having a fragment of tha monoclonal antibody can be 

Monoclonal antibodies produced by the method of the invention can recognize as an epitope a site having low 
antigen^ in a ^S. has heretofore been difficult to obtain. More specifically, they can recognize the planar 

^r^ 

rionll arSdies having a reactivity with a 53 KDa antigenic protein of Chlamyd.a pneumoniae can be obtained fw 
, 5 JSSl?SS!l*i th'e monoclone, antibody produdng cell (hybridoma) produced by the method d 

coSng cuSure supernatants, followed by purification as described above. The immunization used m the method for 

20 SSS sp^ reactive with a 53 KDa antigenic protein of Chlamydia pneumoniae are more 
nSe^ ^ause they are useful in diagnosis of diseases which are species-specific to Chlamyd,a Pneumome* 
P If tS nSnSonal antibodies have a reactivity with species other than Chlamydia pneumoniae ,n a i stnd sen^ b* 
hk» nn.v3reactivity in a direct or indirect fluorescent antibody technique, they can be dist.ngu.shed from those 
^^rJSKiS t^e etore can practically be used in diagnosis. Such monoclonal antibodies are also useful. 

2 5 exhibiting h«h ImJaes should not have cross-reactivity with Chlamydia trachomatis wh.ch .s 

T KSLul separated If the monoclonal antibodies react highly with Chlamydia pneumoniae by 

rs?^ w ° n, y weawy with another spec,es (e - g - ?i amydia c tta 2 

rHPtPrmine which species of Chlamydia causes a disease and are therefore preferred. 
T^ 

Fab^ ?SS5i *e monoclonal antibodies and molecules having a fragment of the monoctona. antibody are also 

35 inC '^1 monoclonal antibodies having a reactivity specific to Chlamydia pneumoniae-derived MOMF ' arrf Ith. monc- 
Honll anSes having a reactivity with a 53 KDa antigenic protein of Chlamyd.a pneumon.ae may be I J^ed . 

antibodies can be labeled by binding a labeling agent such as venous kinds of dyes, colfoids. 

40 like. ?£ because of its genera, applicability and easy availability. F.TC can be purchased from S.gma Co, 
Ltd. 

The colloids include a gold colloid and the like. 

The enzymes include peroxidase, alkaline phosphatase, luciferase. p-galactosidase end the l.ke_ _ 
Se Sfagent can be bound to the monoclonal antibodies by any known techmquee such as the methods 
, k 1^ -F?PERIMENTAL IMMUNOLOGY", edHed by Ivan Lefkovits et a... Nishimura Shoten. (1985). 
45 'Tn^So! fTSSS SaTsuch as biotin, avidin. streptoavidin. digoxygenin and the .ike may be inserted 

"TcS 

50 ^ ThSrn^Cu^Sn be detected and/or measured, for example, by using the monoclonal ^yofthe 
• SfSJr it fe directly or indirectly labeled. The monoclonal antibodies of the invention can be labeled d.rectiy by 
'IT^^iiSSoi The monoclonal antibodies of the invention can be labeled indirectly by using an antigen 
the method deKr ^ a ^^ and ^ is labeled with a labeling agent (labeled secondary 

^whi^ 
be used, if necessary. 
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The reagents for detecting and/or measuring Chlamydia pneumoniae include the unlabeled orlabeted monoclonal 
arrfbS*e invention pe! se. and combinations thereof with at least one of the fo.low.ng components. 

(1) substances for suppressing non-specHic immunoreactions (e.g.. bovine serum albumin) 

(2) substrates for the enzymes used as labelling agents 

(4) confrd antigens (MOMP, 53 KDa antigenic protein of Chlamydia pneumoniae) 

(5) labeled secondary antibodies 

Preferably, these components, taken either individually or in admixtures of two or more, are lyophilized to make 

the invention can be used for the diagnosis of Chlamydia pneumoniae fcjWta* 
Chla^rp^e in^ can be diagnosed by using the reagents ^^rX'^SS 

Itfs prSlr°ed to use a combination of the monoclonal antibodies of the invenbon wh.ch recogmze drtlerent anbgens 

with MoS of Chlamydia pneumoniae and the monoclonal antibody having a reactivrty wrth a 53 KDa antigen,c prote.n 

* C raSionTe ^rSona. antibodies of the invention may be combined with other monoclonal antibodies or pol- 

yCl °T? e a mStonal antibodies of the invention and those produced by the method of the invention can be used in 
J£ Meeting ™Sed protein, specifically methods using immunoreactions such as rad.o.mmunoassay. enzy- 
m ^^afaS tiVe nk7^e;can^so be used as a component of diagnostic agents or reagents for research 

AddSLlly, the monodonal antibodies of the invention and those produced by the method of the invention can be 
used in kits for diagnosis in which they are combined with a polymerase chain reactioa 

The antibody produdng cells of the invention can also be used as sources of antibody genes. The antibody genes 

"The^ve^ 
35 to limit the scope of the invention. 

EXAMPLE 1 

Preparation of a Monoclonal Antibody 
Specif ic to the MOMP of C pneumoniae (1) 
1 .1 preparation of the EB of C. pneumoniae 

* 2 L n HL cells"! with strain YK-41 was carried out in accordance with the method of Kishimoto et al. [KENSA 
SoTa SOoC^^fSTthe removal of the supernatant, the lower layer 

r^susp/nded in ^^^^^^i " S?£S£5. 
natant by ^^IsSS^Sj! SrTSTSl^SS intermediate layer was recovered and sus- 
SSSKa ^oS^ - for 30 minutes, the supernatant was removed by suction and the 
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precipitate was suspended in an appropriate amount of SPG, to thereby prepare an EB solution. After dispensation, this 
solution was stored at 4°C or -70«C. 

1 .2 Preparation of the MOMP of C. pneumoniae 

The EB solution obtained in 1.1 above was separated and purified by disc preparative e '^ or ^l° 
prepare MOMP of Cpneu^^^ 

waTmfxS with 0.5 ml of 2X sample buffer [0.31 M Tris-HCI (pH 6.8). 1.6% (w/v) sodium dod J*g 
a^rSed as "SDS"), 1 mM dithiothrertol. 16% (v/v) glycerol. 0.005% (w/v) Bromophenol Blue] ar* boiled at 100 C 
for SuTes to solub ize the protein. Then, the total volume was added to disc gels (stacking gel: 4%; separating gel 

» electrophoresis [apparatus: Disc Preparative Electrophoresis Apparatus NM800 
Son Eido K.K.; running condrtion: 100 V (constant voltage)] and recovered ,n certain volumes W***^* 
Section SDS slab electrophoresis was carried out (apparatus: DNA-PAGE Electrophoreses Apparatu i NB-5000 
manlrtuS by Nippon Eido K K, running condition 100 V (constant voltage)]. As a result, rt was confirm* tha t the 
SoM^hamolecLweightdSaSKwas^^ 

1.3 Preparation of Hybridomas and Monoclonal Antibodies 

A physiological saline solution (0.5 ml) of the EB obtained by the above-mentioned procedures ^."^J^f 

wftich was u Jas an antigen tor immunization. Fh/e BALB/c female mice 8 weeks ok I were ^ m ' n,ster ^ e 
pe leal wTh 200 ,l of this antigen (the amount of EB per dose: 10 m/mouse). Six days and 12 days after me 
adm^stration. immunization was carried out using FIA (Difco). Six days after this immunization, the ^^^^ 
Fo^ach of the sera obtained, the antibody titer was measured by dot immuno binding assay hereinafter abbrevia ted 
as "DBA"f The animal which exhibited the highest antibody titer was administered from the tail vein with 200 £ of me 
ouri«ed MOMP obtained by the above-mentioned procedures (the amount of MOMP per dose: 1 ng*nouse) for three 
Cso^na» 

fhe sSav Tinal immunization, each mouse was sacrificed by cervical dislocation and its spleen was removed Then, 
lo^ cell dSS was earned out to thereby prepare splenic cells to be used for cell fusion. The partner cell for ceti 
Swas^ 

wT^%(vM fetal bovine serum (hereinafter referred to as "10F medium") in a C0 2 incubator (Napco) at 37 -C under 

5% % a aSov7-m"Sic cells (4.8 x 10* ) and P3U1 mouse myeloma cells (1.2 x 10* ) were mixed and cen- 
trifug^ aflToO Tpm for 10 minutes. Then, the supernatant was removed by suction. After the ce«pe.l^sloo^ 
bySySg gentie vibrations. 0.2 ml of a cel. fusion accelerator [50% (w/v) polyethylene ^ m ^r*J£™' 
by Merck). After 1 minute and 45 seconds, 10 ml of the culture solution was added over mrnuta Turther^ 
SmSeTuJresolutonwasaddedtomereby suspend the^ 

iZSrit 300 rpm for 3 minutes, at 500 rpm for 3 minutes and at 700 rpm for 3 minutes). After the removal of the 
SZmTSXTiOF medium containing 5% Briclone (Dainippon Pharmaceutical Co, Ltd.) (hereinafter reW 
» 0 P as "10F I Bri medium") was added to the cell pellet to thereby prepare a cell suspension The ce suspension was 
dispensed Jito a 36-well flat-bottom multiplate (Corning) to give a cell density of 4 x 104 ^lorna cells/well/0.1 ml. and 
. han inr , .hatoH at 37 °C under 5% CO? and saturated humidity. _ A 
' SnTm^yH^^g 10F medium (Dulbecco's MEM medium supplemented with 1 x 10 < M hypox- 
antinVl x lO^M aminopterin. 1.6 x lV» M thymidine and 10% (v/v) fetal bovine serum; hereinafter referred to as 
?ATmedium0wasaSthewel.sinavo.ume^0.1^ 

HAT milium every 3 to 4 days: thus, so-called HAT selection was carried out for about 2 weeks. The supernatants 

01 "tJJSS SlSSS - toHows using a 96-we.l U-bottom multiplate (Corning). To a 3 mm square membrane 
iJX£S£ 47 mm diameter latticed filter; Cat. No. A045b047A) on which the EB had been immobilized \mn m 
SoenTan amount of 0.02 ng/dot in advance. 10% (v/v) FCS (fetal calf serum) was added an d reacteda room 

was adS aS reacted at room temperature for 1 hour. Then, after the removal of the supernatant. 1 00 0 d a 500-fold 
Son ofpeScidase-labeled rabbit anti-mouse immunoglobulin antibody (Cappel Inc.) was added and reacted at room 
f«SaTu P for 1 hour. Finally, 4-chloro-1-naphthol was added as a substrate to thereby color the reaction solutioa 
Thosewellsi^hich^^ 

^e'^rSsi^ 

were subctoned by the limiting dilution method. In brief, the antibody production positive hybrdoma was suspended in 
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uat m~«..m and the cell densHy of the suspension was measured. Then, the suspension was diluted, dispensed into 
S gS a cetdensrty of from 2 to 100 cel.s/100 ^el. and then incubate. As the diluent. HT + 5% 

^he^ol 5 offhybridoma was observed in a well with a high dilution, the hybridoma was detuned forthe 
-iJIte ^raduSe an antibody and observed microscopically to confirm that it was a monoclone. Then, the sam , prooe- 
^^SSS52£ yield anti-EB monoclonal antibody producing ctones which had a h*«P**£ 
suSainTarSEody production. For each of the clones thus obtained, the culture scale was gradually 
eal?ctonewLVa!Led in 50 ml of 10F medium and the culture supernatant was examined for the charactenst.cs of 

{hS te'Se^eXrocedures so far am^mvmMat^Matn+tm.™*^*^* 

*nUS5w?V in 10F medium were inoculated in an amount of 1 x 107 cells/mouse into the abdom.nal cayrt.es of 
XS, ?J£ which had S pretreated with 0.5 ml of Frisian (Wako Purechemica. Co.. Udjl per mouse. Two to tm 
weete after the in^ 

ti0n by inoculating the hybridoma clone No. 6 was purrtied by the method described 

below wltere a P^n A-immobilized affinity column was used. In brief, to the mouse ascites an equal volume d a 
mWurert 1 5 M glycine and 3 M NaCI (pH 8.9) was added. The resultant m.xture was passed trough a 0 .45 pm nylon 
SJSi^Sw to an affinity column of Protein A-Poros (NGK Insulators Ltd.) 

Seine and 3 M NaCI (pH 8.9). Then, the antibody was eluled with phosphorate buffer (pH 6.0) conta.n.ng 150 

^ After neutralization with 1 M Tris-HCI buffer (pH 9.0), the eluate was cooled and dialvzed against PBS overnight 
The^ve^SoLasmeasur^ 

To 2^ cellulose acetate filter (Corning) and stored at -BO* to thereby prepare a stock solut.on of purrf.ed anybody. 
1 .4 Specificity Analysis of the Monoclonal Antibodies 

The specificity analysis of the monoclonal antibodies was performed by an immunobtort ng. ™ £ 
p«Te was examined using the EB solution (EB concentration: 727 ^f^^^SSSS^- 
n above Specifically, the EB solution containing 50 ng of EB and a sample buffer 0.063 M Tns, 5% W 2 >^P 
nlSno! 10% <v/v) glycerol, 2.3% (w/v) SDS. 0.001% (w/v) BPB (Bromphenol Blue)(pH 6.8)] were mixed at a volume 
f % n i ZS2aS7t "minutes Then 100 ul of the resultant mixture was subjected to electrophoresis [apparatos: 
T^^^X^Z^vZ-P^ 1020DL; electrophoresis buffer: 0.025 M Trie. 0.192 M glycine, 
fiZSwMW^ S-tai £* a constant current of 20 mA. tor 80 minuses]. As . i Inn* rap^s 
S iBWMtoii Hdo K K.) was used. The electrophosed gel. 2 sheets of filter paper 3 mm (Whabmn) anda 

2 Afterwards the nitrocellulose membrane was washed with PBS (Nissu. Pharmaceutical Co.. Ltd.) (for 2 
^^T^ZS^Sa) and reacted with each of the culture supernatants of all the hybridomas shown 
houfauoo^ 

hlkfna) Z nitrocellulose membrane was reacted wrth a 500-fo.d dilution of perox.dase-labe led ^bbrt^-n^use 
shatang^ me n i o temperature wrth shaking. The nitrocellulose membrane was 

Z!S£S^J*S^^ 3 times, with shak,' g) and then a color forming solution 
So^,Shtol.5ml of PBS.2,1 of aqueous hydrogen p ^)^ad«rt^^P«ban*-pp-8 re d 
Th!n tL riction was terminated by washing the membrane with distilled water several times. 
1 ^J^oSlI2liy «* C. ftacLafe was carried out using the puhf ted EB of G Mctematt (strain L2) 

the MOMP of C. trachomatis, while exhibiting reactivity with the MOMP of C. pneumon/ae. 
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1 .5 Analysis of the Antibodies by the Fluorescent Antibody Technique (Reactivity with C. trachomatis. C. psittaciaod C. 
pecorum) 

An isolate from each of C. trachomatis, C. psittaciand C. pecorum was spotted (1 on a slide glass and each of 
the culture supernatants of all the hybrldomas shown in Table 1 was placed thereupon (8 |il). Then, the slide glass was 
placed in a humid box, where a reaction was carried out at 37 P C for 3 hours. The slide glass was washed with PBS and 
distilled water followed by air drying. After air drying. 8 |il of a 10-fold dilution of FITC-labeled anti-mouse immunoglob- 
ulin/goat serum (KPL Inc.) was placed on the slide glass so that all spot sites were covered. The slide glass was placed 
in a humid box, where a reaction was carried out at 37°C for 30 minutes. Then, the slide glass was washed and air dried. 
Thereafter 100 \i\ of an inclusion solution (50% glycerol-PBS) was added to form inclusion bodies, which were then 
examined with a fluorescence microscope. As a result, the two monoclonal antibodies, CP-6 and CP-7, of the present 
invention could be observed as bright points only when they were with the EB of C. pneumoniae, which indicated that 
these antibodies were reactive with the EB. 

The hybridoma which produced the above-mentioned monoclonal antibody CP-6 was deposited as hybndoma cell 
line CP-6 at the National Institute of Bioscience and Human-technology, Agency of Industrial Science and Technology 
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(Accession No. FERM P-14436; BP-5155). 



10 



15 



20 



XJ 



30 



35 



40 



45 



I 

a* 

u 





o 


on 




>1 


•H 


6 






z 


o 


c 




XI 




0) 


•H 


> 


c 




c 


o 


c 


M 


r-f 


% 




u 




■M 




rH 


c 


rd 


rd 


d) 


E 


c 


w 


0 


o 


0) 








•H 


o 


a 




o 




x> 








I 











2 

CP 
w 



£ 

CP 



CO 


X 


1 


CP 


uu 


t-i 


U 






m 


1 


O 


Di 


cn 


U 


H 


vo 


rH 


I 


o 


CU 


CP 


u 


H 


in 


£ 


I 


CP 


0u 


H 


u 






XI 




CN 


I 


e> 




CP 


u 


M 


m 


5 


1 

Cu 


M 


u 






X) 


CM 


CN 


1 




Ou 


CP 


u 


M 


rH 


X) 


I 


cn 




O 


u 


CP 




M 



o 

>i 

> 

-P 
O 

rd 

S 



si 

<x I 



O 
4-» 

>i 

«rH 
> 

•H 
4J 
O 
rd 

S 



0) 

x: 
■p 



CO 



XI 
0) 

c 

•H 

e 
n 

<D 

.p 

CD 



< 
(0 
H 

o 

>1 

XI 

•d 
<u 
c 

■H 

e 

M 
O 
•P 
0) 

•a 
in 

8 

to 

<3 

O 
6 



o 

-P 

>i 
*P 
■H 
> 
•H 
•P 
O 
rd 
<U 

0) 

x: 



rd 

M 

-P 

w 

CN 



E 

O 

<a 
r- 



0) 

> 

•rH 
-P 
■H 
0) 

a 



I 

c 
cd 

I 

u 



o 

-P 

>i 
-P 
•H 

> 
•H 
■P 

U 

rd 

CD 
M 

03 

x: 



I 

Cu 
U 

w 

0) 

•rH 

O 
X) 
•H 

-P 

3 



rd 
C 

o 

o 
c 

i 



rH CN 



50 



55 



11 



EP0 699 688 A2 



EXAMPLE 2 
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Preparation of A Monoclonal Antibody 
Specific to the MOMP of C pneumoniae (2) 

One strain of monodonal antibody-producing clone (CP-11) was obtained in substantially the same manner as 
described in 1 1 to 1 .3 in Example 1 and a stock solution of the antibody CM 1 was prepared. 
^S5^^ of the monodonal antibody produced by the hybridoma clone CM 1 was found lgG1 as a result 
of the measurement using ISOTYPE Ab-STAT-i Kit (Sang Stat Medical). 

TeiSty of themonoclona. antibody produced by the hybridoma clone CM 1 was 
the same manner as described in 1.4 in Example 1. This monoclonal antibody did not exhibit reactivity to the MOMP of 
C very strong reactivity to the MOMP of C pneumoniae and exhibited only very weak reactvrty 

to ^^ri was analvzed bv the indirect fluorescent antibody technique in substantially the 
same manner as described in 1 .5 in Example 1 . The results are shown in Table 2. 
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Table 2 




Reactivity 


C. pneumoniae 


+++ 


C. psittaci 


± 


C. trachomatis 




C. pecorum 





* Very strong reactivity: - 
Strong reactivity: ++ 
Weak reactivity: + 
Very weak reactivity: ± 
No reactivity observed: ■ 
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As thedata show, according to the indirectfluorescentantirxxJy technique using this ^ 
reaction can be judged to indicate C. pneumoniae', the very weak reaction can be judged to indicate C. psMacr. and the 
flhcnnce of reaction can be judged to indicate C. trachomatis or C. pecorum. 

InstiUrte Teioscience and Human-technology. Agency of Industrial Science and Technology (Access,on No. FERM P- 

^^RonTttfeatove results, it can be judged that this monoclonal antibody recognizes the amino acid sequence of the 
portion of C. pneumoniae MOMP which is exposed outside of the membrane of EB. 



EXAMPLE 3 
45 Preparation of the Monoclonal Antibody 
Produced by Hybridoma Cell Line AY6E2E8 
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As a monoclonal antibody, the monoclonal antibody produced by hybridoma cell line AY6E2E8 was used. Hybndoma 
cell £. iS was deposited at the National Institute of Bioscience and Human-technology. Agency of Industnal 
Science and Technology (Accession No. FERM P-13688; BP-5154). 

To one volumeof monoclonal antibc<ly-containir« ascites obtained by intraperitoneaHn ecton of hy^^^^ 

AY6E2E8^oamouse.3volumesofPBSwereacW^ 

waSred with afiHer 0.22 m in pore size and then purified by HPLC using Chromatop Superprotem A Column (4.6 
mm dia x 100 mm, NGK Insulators, Ltd.) which had been equilibrated with PBS in advance. 

The sample (1 ml) which had been filtered with the 0.22 urn filter was poured .nto the column wh,ch was then 
waJ2by feeding PBS at a rate of 1 ml/min for 3 minutes and at a rate of 5 mUmin for 4 mmutesjo th.i ; column. 1 rter 
oCSed water having 8.77 g of NaCI. 16.7 g of citric acid (monohydrate) and 14.72 g of Na 2 HP0 4 ■ ^2Hfi d.ssolved 
a rale of 2 ml/min for 5 minutes to thereby elute the monoclonal antibody. The fractons contammg 
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the monoclonal antibody were collected. To these fractions, an aqueous solution of 2 M Tris (hydroxymethyl) aminometh- 
ane was added to adjust the P H to 7 - 9. Then, the resultant solution was stored at 4'C. 

EXAMPLE 4 

Analysis of the Antigen Protein which Reacts with the Monoclonal Antibody produced by Hybrfctoma Cell Line AY6E2E8 
4.1 Preparation of the Genomic DNA of C. pneumoniae Strain YK-41 

1 37 mo/ml) was centrHuged at 4'C for 5 minutes at 12.000 rpm. The precipitate was suspended in 500 pi of 10 mM 
li-HcCffer (pH 8.0) containing 1 mM EDTA (hereinafter referred to as TE buffer"). A simitar ce^rtugajon, jas 
earned out again and then the precipitate was suspended in 300 of TE buffer. To the » » * 

aqueous solution and 30 pi of 1 mg/ml aqueous proteinase K solution were added and incubated a 56 C for 30 minute* 
Eby dissolve the EB To the resultant solution. 350 pi of 0.1 MTris-HCI buffer (pH 8.0) satoratedpheno was added 
andmixed well with a vortex mixer. Then, me mixture was centrHuged at 4 W 

layer was recovered (extraction of DNA). This extraction operation was repeated again. Then. 2 pi of 10 mg/ml RNase 
solution was added to the recovered layer and incubated at 37 -C for 2 hours, to thereby decompose the RNA. To the 
resultont solution. 300 ^lofa25:24:1 (volume ratio)mixtureof 

S isoamyl alcholol (hereinafter referred to as "PCI") was added, mixed well with a vortex m,xer and centrrfug« al A C 
for5 minutes at 12.000 rpm. Then, the resultant aqueous layer was recovered. This operation was repeated 5 times in 

^To the obtained solution. 1/10 volume of 10 M aqueous ammonium acetate solution and 2 volumes of ethanol Iwere 
added left for 5 minutes to precipitate the DNA and then centrifuged at 4 »C for 5 minutes at 12.000 rpm. As to the 
^Stofonoperation. 600 pi of 70% aqueous ethanol solution was added, mixed and centred at 4 -C tor 5 mmutes 
aH 2 000 rpmand this procedure was repeated twice. The centrifuge tube was then left for 1 5 minutes wrth .ts cap open 
to dry the precipitate. The precipitate was dissolved in 200 pi of TE and stored at -20 °C. 

4.2 Preparation of the Genomic DNA Expression Library 

To 100 nl of the genomic DNA solution obtained, 10 pi of M-buffer for restriction enzymes and 10 id of a restriction 
enzyme mixture (obtained by mixing 0.4 pi each of Accl. Haelll and 1/50 dilution of Alul with 20 pi of TE) were added 
and incubated at 37 -C for 20 minutes. The reaction time 20 minutes is the duration of time required for the genomic 
DNA to be decomposed to partially digested DNA fragments 1 top - 7 kbp in size. This reaction time was tested in 
advance us^g Ismail amount of the genomic DNA. To the above reaction solution. 100 pi of PCI was added, mixed 
weS a vortex mixer and centrifuged at 4 -C for 5 minutes at 12.000 rpm. and then the aqueous layer was recovered 
3M aqueous sodium acetate solution (10 pi) and ethanol (220 pi) were added to the aqueous layer and left to stand a 
80 "C for 15 minutes, to thereby preciprtate the partially digested DNA. After centrifugation at 4'C for 5 minutes at 
12000 rpm. the supernatant was discarded. To the precipitate, 500 pi of 70% aqueous ethanol solution was added 
mixed and then re«entrifuged at 12,000 rpm for 5 minutes. The supernatant was discarded and the preaprtate was 

^i?S^^ obtained above was dissolved in 20 pi of purified water. To 19 pi of Ws solution 14 pi 

of thITnSr described below (20 pmole/pi). 4.5 p. of 10 mM ATP, 4.5p. of 0.2 

mM MgCI 2 . 50 mM dithiothreitol and 500 pg/ml bovine serum albumin (heremafter referred to as 10> ! Hgation bufteO 
2 pi of purHied water and 1 pi of T4 ligase were added and incubated at 16'C for 4 hours, to thereby attach the linker to 

the DNA. 

S'-AArTCGAACCCCTTCG-S' 

ThSf^ DNA was applied to a Chroma Spin 6000 Column in which the mobile phase 

was 10 mM Tris-HCI buffer containing 0.1 M NaCI and 1 mM EDTA. The eluate was collected in two drops Af^not 
each fraction was analyzed by 0.8% agarose gel electrophoresis to thereby recover fractions containmg I kbp » ■ -7 kbp 
D^A fragments. To 144 p. of the thus obtained fractions, 13 pi of purified water. 20 p. of 10 mM ATP. 20^of 0.5 M Tns- 
M I wEfl* 7.6) containing 0.1 M MgCI 2 . 50 mM dithiothreitol. 1 mM spermidine hydrochtor.de and 1 mM EDTA 
The einafter referred at as "1 OX phosphorylation buffer") and 3 pi of T4 polynucleotide kmase were added andinctibated 
i 37^30 minutes, to thereby phosphate the S termini of the DNA fragments. PCI (200 pi) was added to the 
reaction solution, mixed well by shaking and centrifuged at 4'C for 5 minutes at 12.000 rpm Then, ^ aqueous foyer 
was revered. To the recovered layer. 1 pi of 20 mg/m. aqueous glycogen solution. 20 pi of 3 M aqueous ^sodium acetate 
solution and 400 pi of ethanol were added to precipitate nucleotides. The resultant solution was centrifuged at 4 C for 
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10 minutes at 12 000 rpm and the supernatant was discarded. To the precipitate, 200 |d of ethanol was 

ToMdiethusLnedso.ution. 1 ,.of Xgt11 DNA(1 Strata gene)digested withEcoR. 

?. . k, rfi ar n * ,. i of 1 n miui ATP 0 4 ill of T4 liqase and 2 |xl of purified water were added and incubated at 

packaged. 

4.3 Cloning of the DNA coding for the Antigen Polypeptide 

« , m innnf.illdF co//strainY1090r-wasinoculatedinLBmedium(corrtaining5 
. H P ,n ofTeS eSSfn wa teisuSemented with 3 ml of 10 mM MgS0 4 . 0.2% mattose and SOwJml 

ffiSTi irtoMO 2! aqueous MgSO« solution was added and mixed. A portion (0.35 ml) of the »M E a* 
(E. co/0, 9 mi or ' 4 " susoension 0 1 - 10 ill of X gt1 1 (DNA library) suspension was added and incu- 

ff/^lKSI Xfltll-irrfected £ co/Zmentioned above was added. Then, this med,um was ,mm«fc^ely 
^ i «L I B ^ar medium After the upper-layer agar medium became solid, the cells were incubated at 42'C for 

toas^BSbS 

toas TBSbuner ; ^ ^ ^ bMBt ^ce, soaked in 5 - 10 pg/ml C. pneumonoe- 

^JJr^SSn^JLufcn in TTBS and shaked at 37'C for 1 hour. The ntt^eliulose fitter was 
speahc m ^° B n o b Xr "times and then shaked at 37 -C for 1 hour in peroxidase-labeled (50 ng/ml) anti-mouse IgG 
Wa S5 , 2^ ™ bS? The nrtroceLlose fitter was washed with TTBS buffer 3 times and with TBS buffer 3 
?*^?Efl^^!-S a Sor forming substrate solution (prepared by adding 60 , 1 of 30% aqueous 
JxW slTon and S ml of 0.3% 4«fWl -naphtol solution in methanol to 100 ml of TBS buffer) and left 

and denS w at these portions was pierced with a Pasteur's pipette to recover the >^^™"« 
« n^uls were Placed in a 50 mM Tris-HCI buffer containing 0.1 M NaCI. 8 mM magnesium sulfate and I O01% gelatin 
ESS? hlinaSeferred to as "SM buffer") after a drop of chloroform was added; the m.xture was then to ft at A , C 
( P H 7 5J here . , aques ^ operation so far mentioned was repeated until all of the 

W3 "s Itsdt the X phage was obtained which would express the C. pneumon/awpeciHc antigen pdypeptide that 
was reactive to the C. pneumon/ae-specific monoclonal antibody. 

4.4 Culture of the Obtained X Phage and Purification of the DNA 

piaaueswereformedinsubstantiallythesame manner described in 4.3 above. One dt^ 
Plaques were" overnight, to thereby extract the X phage. To 250 |U of £ CO* strain 

a^^ 

obtained. The X phage DNA was purified using Wizard X Preps Kit (Promega). 
4 5 Amplification of the DNA coding for the C. pneumoniae Antigen Polypeptide 
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in a cycle consisting of heatings at 94 °C for 30 seconds, at 55°C for 30 seconds and at 73°C for 2 minutes was repeated 
30 times to thereby amplify the DNA. After the completion of the reaction, the reaction mixture was subjected to low- 
temperature melting agarose gel electrophoresis. The amplified DNA was cut out and purified with Wizard PGR Prep 
Kit (Promega). 

4.6 Analysis of the DNA Base Sequence 

The DNA base sequences were analyzed by carrying out sequence reactions by the fluorescence-labeled terminator 
cycle sequence method using Taq DNA polymerase, with the PCR amplified DNA being used as a template, and applying 
the reaction products to Model 373A DNA Sequencer (Applied Biosystems). The DNA base sequences obtained were 
edited, ligated and their amino acid translational regions were estimated using a DNA sequencing software "DNASIS" 
(Hitachi Software Engineering). 

As a result, it was found that the obtained DNA of the X phage coded for the amino acid sequence of the 53 K dalton 
antigen protein of C. pneumoniae. 

From this, it was found that the monoclonal antibody produced by hybridoma cell lines AY6E2E8 recognized the 53 
K dalton antigen protein of C. pneumoniae as an antigen. 

EXAMPLE 5 

Preparation of Fluorescence-Labeled Antibodies 

According to the method of Ivan Lefkovits et al. previously described, the monoclonal antibodies produced by hybri- 
doma cell lines CP-1 1 and AY6E2E8, respectively, were labeled with FITC. 

FITC-Celite (Sigma, Cat. No. F1 628) was dissolved in DMSO to prepare a 1 0 mg/ml solution. 

On the other hand, using a NAP-10 column, the buffers having the monoclonal antibodies dissolved therein were 
replaced with 0.1 M NaHC0 3 buffer (pH 8.2 - 8.6). 

To 1.5 ml of the obtained monoclonal antibody solution (monoclonal antibody content: 2 mg), 50 jil of the FITC 
solution was added and left to stand at 4 °C for 8 hours. 

The reaction solution obtained was passed through a PD-10 column equilibrated with PBS. Unreacted FITC was 
removed using PBS. Thus, the FITC-labeled monoclonal antibody was obtained. 

EXAMPLE 6 

Preparation of Freeze-Dried Formulations 

1.9 mg of the FITC-labeled monoclonal antibody, 7.6 mg of Evans blue (Wako Purechemical Co., Ltd.), 1.9 g of 
bovine serum albumin (GIBCO BRL) and 1 .9 ml of 10% NaN 3 (Wako Purechemical Co., Ltd.) were dissolved in PBS (- 
) (Nissui Pharmaceutical Co., Ltd.) to give a total volume of 100 ml. 

The resultant solution was dispensed into 1 ml vials, left to stand at -80°C for 1 hour and then freeze-dried in a 
freeze-dryer (IwaW & Co., Ltd.) overnight. Freeze-dried formulations (i.e., CP-1 1 formulation and AY6E2E8 formulation) 
were thus obtained. 

On the other hand, a combined freeze-dried formulation was prepared in a manner similar to that described above 
using both of the FITC-labeled monoclonal antibodies derived from hybridoma cell lines CP-1 1 and AY6E2E8. 

EXAMPLE 7 

Staining of the C. pneumoniae Inclusion Body by the Direct Fluorescent Antibody Technique 

The freeze-dried formulations prepared in Example 6 were each dissolved in 2 ml of purified water. On a slide glass 
upon which C pneumoniae strain YK-41 was spotted, 8 \i\ of the obtained solution was placed so that all spot sites 
would be covered completely with the solution. Then, the slide glass was placed in a humid box, where a reaction was 
carried out at 37°C for 30 minutes. The slide glass was washed and air dried. Then, the reaction products were included 
with 100 nl of an inclusion solution [50% (v/v) glycerol-PBS] and examined with a fluorescence microscope. The results 
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are shown in Table 3. 



Table 3 





Formulation 


Staining Strength" 


5 


CP- 11 formulation 


+ 




AY6E2E8 formulation 


+ 




Combined formulation 


++ 


10 


* Very strong reactivity: ++ 
Strong reactivity: + 
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As shown in Table 3, either CP-1 1 formulation or AY6E2E8 formulation exhibited strong reactivity which made the 
detection of C pneumoniae possible. Compared to these single formulations, the combined formulation exh.brted very 
strona reactivity, and with this formulation a very good detection of C. pneumoniae was possible. 

The monoclonal antibody of the present invention which has a specific reactivity with the major outer membrane 
protein from C. pneumoniae is useful in detecting C. pneumoniae specifically, because this monoclonal ant. body -spe- 
cifically reacts with the MOMP which is contained abundantly in the microorganism. In addrtion. a small amount of the 
antibodv will suffice for the detection. 

Further the monoclonal antibody of the present invention which also is characterized by not exh.brt.ng any reactivity 
tothemajor'outermembranepro^ 

from tne infection with C. trachomatis which is very frequently isolated clinically. Thus, this antibody is useful for the 
arrurate diaanosis of C. pneumoniae infections. 

\ aod Ston the labeled antibody of the present invention makes it possible to detect and determine C pneumon,ae 
by utilizing the substance labeled therewith. Therefore, this antibody is useful for handling a large quantity of samples 

^^hrmonod'onyantibody of the present invention which has a reactivity to the 53 K dalton antigen protein of C. 
oneumoniae and which also is labeled is useful for the accurate diagnosis of C. pneumoniae infections, because this 
antibody can detect the 53 K dalton antigen protein which is the species-specific antigen of C. pneumoniae. 

The cell lines which produce the above-mentioned monoclonal antibodies are useful for preparing the ant.bod.es 
continuously and in large quantities. These cell lines are also useful as sources of antibody genes. 

Te methods of the present invention for preparing monoclonal antibodies using these cell lines are useful for pre- 
oarina the above-mentioned monoclonal antibodies continuously and in large quantities. ... .. 

* ™T maE* for detecting and determining C. pneumoniae and the reagents for the detection and determination 
of C pneumoniae of the present invention are useful for detecting and determining C. pneumon,ae .n an extremely 

^The^thods for diagnosis of C. pneumoniae infections and the diagnostic reagents for C. pneumoniae infections 
of the present invention are useful for the diagnosis of C. pneumoniae infections in an extremely accurate manner. 

Acceding to the method for preparing monoclonal antibody-producing cell lines of the presem^^ 
to oreoare cell lines that can effectively produce monoclonal antibodies against those proteins the production of mono- 
clonal^ntibodies against which has been difficult to accomplish by conventional methods. The monoclonal antibod.es 
Suced by the antibody-producing cell lines of the present invention are useful in various d«gnos.s methods and 
diaanostic reagents for specifically detecting a protein of interest, and they are also useful as med'cmes. 

The above-mentioned antibody-producing cell lines are useful for producing such monoclonal ant.bod.es continu- 
ously and in large quantities and are also useful as sources of antibody genes. 
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The method for preparing monoclonal antibodies using the above-mentioned cell lines is useful for preparing the 
above-mentioned monoclonal antibodies continuously and in large quantities. 



SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Hitachi Chemical Company, Limited 

(B) STREET: 1-1, Nishishinjuku 2-chome, Shinjuku-ku 

(C) CITY: Tokyo 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP) : 163-04 

(ii) TITLE OF INVENTION: Monoclonal antibodies having a reactivity 
specific to chlamydia pneumoniae, method for production of 
the monoclonal antibodies, such antibody producing cells, 
method for production of the cells, method for detection 
and/or measurement of chlamydia pneumoniae, reagents for 
the method, method and agents for diagnosis of chlamydia 
20 pneumoniae infection 

(iii) NUMBER OF SEQUENCES: 2 



70 



15 



25 



(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS -DOS 

(D) SOFTWARE: Patent In Release #1.0, Version #1.30 (EPO) 

(v) CURRENT APPLICATION DATA: 
30 APPLICATION NUMBER: EP 95 11 2207.6 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP 182240/1994 

(B) FILING DATE: 03-AUG-1994 

35 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP 182241/1994 

(B) FILING DATE: 03 -AUG- 1994 

(vi) PRIOR APPLICATION DATA: 
40 (A) APPLICATION NUMBER: JP 264307/1994 

(B) FILING DATE: 28 -OCT- 19 94 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP 141721/1995 
45 (B) FILING DATE: 08-JUN-1995 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

55 
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( X i) SEQUENCE DESCRIPTION: SEQ ID NO: Is 

16 

AATTCGAACC CCTTCG 
(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 baee pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

12 

CGAAGGGGTT CG 



Claims 

1. A monoclonal antibody having a reactivity specific to a Chlamydia pneumoniae<ierived major outer membrane 
protein. 

2. The monoclonal antibody of claim 1 . having a reactivity with an elementary body of Chlamydia pneumoniae. 

3. The monoclonal antibody of claim 1 or 2. having no reactivity with a Ch.amydia trachomatis-derived major outer 
membrane protein. 

4 The monoclonal antibody of any one of claims 1-3. which is obtainable from hybridoma cel. line CP-6 (PERM BP- 
5155) or CP-1 1 (FERM BP-5156). 

5. A monoclonal antibody having a reacts with a 53 KDa antigenic protein ot Chlamydia pneumoniae and being 
labeled. 

6. The monoclonal antibody of claim 5. having no reactivity with an inclusion body of Chlamydia trachomatis and 
Chlamydia psittaci. 

7. The monoclone, antibody of claim 5 or 6, which is obtainable from hybridoma ce.. line AY6E2E8(FERM BP-5154). 

8. The monoclonal antibody of any one ot claims 1-7, wherein the antibody is labeled. 

9. A hybridoma cell capable of producing the monoclonal antibody of any one of claims 1-7. 

,0 The hybrWoma cel. of claim 9. which is any one of hybridoma cel. line CP-6 (FERM BP-5155). CP-1 1 (FERM BP- 
5156) or AY6E2E8 (FERM BP-5154). 

w ^ _ ~^..ri«n a hvtaridoma cell that produces a monoclonal antibody having a reactivity specific to a 
11. A m * h * <° r h ^^ with one of the native and the denatured forms of 

CToii^ 

antibody producing cell with a myeloma cell. 



18 



EP0 699 688 A2 

12 The method of daim 1 1 . which comprises subjecting the animal to immunization with the native protein and to a 
subsequent booster with the denatured protein. 

13 . Themeth«lddaim11or1 2 .whe r ^ 
5 or a reductant 

14. The method of any one of claims 11-13. wherein the protein is a major outer membrane protein of Chlamydia. 

15. A hybridoma cell which is produced by the method of any one of claims 11-14. 

W 16 . Ame thodforprodudngamon^^ 
ering the desired monoclonal antibody. 

17. A method for detecting and/or measuring Chlamydia pneumoniae, which comprises using the monodonal antibody 
js 0 f any one of claims 1-8 or a combination thereof. 

18. Areagentfordetecting and/or measuring Chlamydia pneumoniae, which uprises the monoclonal an^ 
one of claims 1 -8 or a combination thereof. 

a, 19. A method for diagnosing Chlamydia pneumoniae infection, which comprises using the monodona. antibody of any 
one of claims 1 -8 or a combination thereof. 
20 A diagnostic agent for a Chlamydia pneumoniae infection, which comprises the monoclonal antibody of any one of 
claims 1 -8 or a combination thereof as an active ingredient. 
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(57) This invention relates to a monoclonal antibody 
which has a specific reactivity to the major outer mem- 
brane protein and the elementary body that originate 
from C. pneumoniae but which does not have any reac- 
tivity to the major outer membrane protein of C. tracho- 
matis', a monoclonal antibody which has a reactivity to 
the 53 K dalton antigen protein of C. pneumoniae but 
which does not have any reactivity to the inclusion body 



of C. trachomatis nor C. psittact methods for preparing 
these monoclonal antibodies; cell lines producing the 
same; methods for detecting and determining C. pneu- 
moniae using the same; reagents for detecting and de- 
termining C. pneumoniae containing the same; methods 
for diagnosis of C. pneumoniae infections using the 
same; and diagnostic reagents for C. pneumoniae in- 
fections comprising the same as an active ingredient. 
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